Introduction
Microwave heating/ processing is extensively used in the food, chemical and pharmaceutical industries [1] [2] [3] [4] [5] . Whether a material is poor or good at absorbing microwave radiation obviously depends on its dielectric
properties [6] . Microwave dielectric spectroscopy is therefore a useful tool to determine whether chemical and biological samples would be suitable for microwave processing.
There are two major classifications of the techniques used to measure the complex permittivity of materials using microwaves. These are (i) resonant (resonator and resonator perturbation methods) and (ii) non-resonant (reflection/transmission methods) [7] . Usually, resonant techniques are used to characterize materials with low dielectric loss factors over a narrow range of frequencies.
Wideband frequency techniques typically use reflection or transmission methods to characterise materials with higher loss factors over a wide band of frequencies [8] .
However their accuracy is limited [7] . A historic review of dielectric measurement techniques is presented in [9] .
In this paper, an apparatus and a method to measure the dielectric properties of solid or powder materials over a wide band of frequencies is presented.
The new technique has the merits of both high accuracy 
Stepped impedance resonator theory
The Transfer matrix of a unit microstrip transmission line can be written as [10] (
Where is the electrical length (one quarter of wavelength) of the unit transmission line element and it can be related to its physical length ( ) as (2) Input/ output
Where is the propagation constant of the line. 
Fabrication details
The stepped impedance microstrip stub is designed on Finally, the complex part of the dielectric permittivity is calculated from the real part and loss factor information.
Results
The complex permittivity of the Teflon and Duriod 5880 samples has been determined using this apparatus. 
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